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C0K)3 COBETCHMX 

COUHA^HCTWECHMX 
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rOCyflAPCTBEHHblPl HOMMTET CCCP 
no AE/1AM M30GPETEHMPI M OTHPbTTHPt 



(5D 4 B 22 D 27/20 



OnHCAHME M30BPETEHMfl 

K A BTOPCKOMY CBMflETEflbCTBy 



(21) 3943635/22-02 

(22) 16,08.85 

(46) 30.04.87. Ran. » 16 
(72) KhA.HHKHmHH, ZI.B.HapKOB, 
H . H . IloHHriapTOB h E . B •Jleo'eAHHCKaH 

(53) 621.746.3 (088.8) 

(56) ABTopcKoe CBHAerejibCTBO CCCP 
* 1136369, kji. B 22 D 27/04, 1984. 

nareHT CiUA ^ 3991808, 
kji. B 22 D 27/20, 1976. 

(54) CTOCOB H3r0T0BJIEHHfl OTJIHBOK: 

(57) HaoOpeTeHHe othochtc* k oojiacTH 
jiHTeHHoro npoH3B0ACTBa, a hmchmo k 
cnocoSaM HaroTOBJieHHH otjihbok c Meji- 
KOAHcnepcHofl CTpyKTypofi h noxer 6biTb 
Hcnojib30BaHo fxnn nojiyMeHHH otjihbok 

H3 XapoCTOftKHX CIUiaBOB MeTOflOM JTHTbfl 



no BwruraBJiH^MhiM MOAejmw. Uejib H3o6pe- 
TeHHH - H 3M ejibHeHHe jmToro aepHa, 
noBfanneriHe ruioTHocTH h MexaHwecKHx 
cbohctb MeTajuia otjihbok. CymHocTb 
cnocooa aaKJiKwaeTca b tom, wto b jih- 
TeHHyio *op M y ,.npeH M ymecTBeHHo KepaMH^ 
4ecKyM, 3 ajiHBawTxitflKHH cruiaB,oflHOB P e- 
MeHHO bboah b ero CTpyroHarpeTwe M eTan- 

JIHMeCKHe A063BKH B BHAe *HAKO-TBe P AOH 

cycneH3HH OecTHrejibHoro nepeiuiaBa *hx- 
TOBoft aaroTOBKH, b KaMecrse kotopoh 
npHMennioT rpaHyjiHpoBaHHbrH MaTepHan 
c MejiKOAHcnepcHoft cTpy K TypoH. Cnoco6 
nosBOJineT b 6-10 pas yMeHbniHTb pasMep 
JiHToro sepHa, noBwcuTb npouHocTb bmco- 
KojierHpoBaHHwx CTanetf Ha 3-8% h njiacTH^ 
HocTb Ha 15-25% aa c^eT yBejiH<ieHH* iijiot- 
HocTHMeTajuia. 1 s.n.t-jiw, 1nn. f t ra6ji. 
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H306peT6HHe OTHOCHTCfl K JIHTeftHOMy 

np6H3BOACTBy, a hmshho k cnoco6aM 

UpHrOTOBJieHHH OTJIHBOK C MeJlK03epHHC- 

toA CTpyKTypoft, h MoxeT 6biTb Hcnojib- 
30BSHO ahh nony^eKHfl otahbok H3 *a- 

poCTOftKHX ^ CnJiaBOB MeTOAOM JIHTfaH HO 

BbinnaBjieHHbiM MOAejiflM. 

Uejib H3o6peTeHHH - K3Mejib*teHHe 
jiHToro aepna, noBumeHHe iuiothocth h 
MexaHHwecKHx CBoficTB MeTanjia otjihbok 

CymHocTb cnocofia 3aKJiK>tiaeTCH b 
tom, mto b jiHTefiHyro 4>opny, npeHMyme- 

CTBeKHO KepaMH^eCKyK), npOH3BOA*T 3a- 

jiHBKy xHAKoro cnJiaBa c oAHOBpeMeHHbiM 
BBe^eHHeM b ero crpyio Harperax MeTaA* 

JIHUeCKHX A06aBOK B BHAe XHAKOTBepAOA 

cycneH3HH 6e3THrenbHoro nepeanaBa 
IDHXTOBOW 33 rOTOBKH , b Ka^tecTBe koto- 
poft npHMeHHWT rpaHyjiHpoBaHHbH MeTanjr 
c ManKosepHHCToft CTpyKTypoft. 

Ha qepTese npeACTaBJieHo ycTpoftcTBo 
AJiH ocymecTBJieHHfl cuocoCa. 

Cnoco6 ocymecTBJiHMT cneAywmHM 06- 
pa30M. 

B HarpeBaTejibHofi neqH 1 , pasMemeH- ^ 
Hoi* BHyTpH BaKyyMHoft njiaBHjibH0-3ajiH- 
Bo^iHofi KaMepw 2, ripoH3BOA«T narpeB _J 
kepaMHtiecKofi fcopMbi 3 ao TeMnepaTypw ' 
1300-1*600 K. OcHOBHyio HacTb (60-80%) 
3anHBaeMoro a $opMy MeTajura njiaBHT b 

HHAyKUHOHHOfl THreJIbHOH ne^K 4 h 3a- 

jiHBaioT b MeTajmonpHeMHyw Many 5, H3 
KOTopoft ^epe3 meneBOH <t>HJibTp 6 ohh- 
meHHbift ot mnaK.a h nnen pacnjiaB noc- 
TynaeT b pa6oMyro nonocTb JiHTenHofi 

$OpMbi, OAHOBpeMeHHO C 3aJIHBK0H ochob- 

Hoft «iacTH pacnnaBa hs new 4 npoH3- 
boaht on/iaBJieHHe ehxtoboh" 3aroTOBKH 
7 b HHAyKUHOHHoM ycTpOHCTBe 8. 3aro- 
T.oBKy 7 npeABapHTejibHo nojry^awT c 
MejiK03epHHCToft CTpyKTypoft H3 rpaHy- 
JiHpoBaHHoro MaTepnajia hjih oahhm H3 
cneunanbHbrx mctoaob JiHTbfl , HanpHMep, 
BaKyyMHo— AyroBOH ruiaBKoft c 33jihbkoh 
MeTanna b KOKHJib c npHHyAHTejibHbiM 
oxjiaJKAeHHeM h BHdpaimeft ero b npouec- 
ce KpHCTaruiH3auHH. MaTepHan 3aroTOB- 

KH 7 HMeeT XHMHHeCKHH COCTaB, OAHHa- 

kobmh c mHXTOH, nepenjiaBJineMoft b th- 
rejibHoft new 4. B npoqecce onnaBJie- 
hhh 3aroTOBKH 7 b cny^ae Heo6xoAHMoc- 
th ee MoryT AonoJiHHTenbHo noABepraTb 
B03AeAcTBH» yjibTpa3Byxa c noMombio 
boa ho boa a 9 c uejibio yBejmweHHH HHTeH— 

# CHBHOCTH OTAeAeHHH TBepAOTOIUIHBHbJX 

xanenb ot 3aroTOBKH h noBbnneHH* co- 
Aep^aHHH TBepAoA <J>a3bi b sanHBaeMOM 
pacruiaBe. 



Ilo Mepe oruiaBJieHH* 3aroTOBKy "7 
nocTeneHHo onycKatfT bhh3. PacnnaB c 
noBepxHocTH 3aroTOBKH cTexaeT b bo- 
poHKy 10, H3 KOTopoft nonaAaeT b ueH- 
TpanbHyw HacTb ochobhoto noTOKa, no- 
CTynawmero b pa6oMyw nojiocTb 4opMbi 
nepes mejieBoft (JJHjibTp, PacnnaB npH 
nocTyniieHHH b BopoHxy HMeeT TeMnepa- 
Typy He Bume TeMnepaTypw JiHKBHAyca 
cnJiaBa. 3a cMeT SbicTporo nporpeBa 
KepaMMHecKofi oGojiowkh, o$opMjiHK>meA ' 
BopoHxy 10, ocHOBHbw pacnjiaBOM, no- 
CTynaion^HM neperpeTbiM K3 THrejibHofi ne- 
w, h o6pasoBaHH» pa3p«»eHHH b hhx- 
H eft MacTH bopohkh npH oMbiBaHKH ee 
CHH3y noTOKOM MeTajura, cycneHSHH hs 
MeTaJuiHMecKHx AoSaBOK cbo6oaho nocTy- 
naeT b pa6oMyio nonocTb 4>opMbi 6es sa- 
TBepAeBaHHH a ropjioBHHe bopohkh sa- 
ne npH oTHocHTenbHo HH3KOH TeMnepa- 
Type npeABapHTenbHoro HarpeBa xepa- 
MHnecKoA o6ojiomkh (1300 K). riocne 
3anonHeHHfl noAocTH jkhakhm MeTajmoM 
nJiaBJieHHe djhxtoboh 3aroTOBKH h 3anHB- 
Ky pacnnaBa npexpamaioT, 

flajibHeHume onep'auHH no HsroTOBJie- 

HHK) OTJ1HBKH npOH3BOAHT H3BeCTHblM Me- 

toaom jiHTbH no BbionaBJiHeMbiM MOAenHM. 
II p h m e p. CTajib BHI1-1 b %:C 0,06, 
30 Cr 13,8, Ni 7,5, Mo 1,0, Mn.0,4, 
Si 0,2 BbinjiaBnaioT H3 CBe^HX niHXTOBbix 
MHTepHajioB b BaKyyMHoft ycTaHOBxe HCB- 

0,16 C SaJIHBKOH B KOKHJib MepHblX IDHX- 

tobux 3aroTOBOK pa3MepaMH 50*300 mm^ 
35 ILrcaBJieHHe h KpHCTaJinH3auHw cTaiiH 

npOH3BOA«T npH OCTaTO^HOM fS,aBJieHKH 

aprona b nnaBHJibHOH KaMepe 150mm.pt.ct 
Ilocne pacimaBJieHHH MeTajma npoH3BO- 
A^t paCKHCJieHHe acHAKOfi BaHHbi yiviepo- 
aom b KOJiHMecTBe 0,01 % h fceppoijepH- 
eM b KonnuecTBe 0,2 % ot Beca mHXTbi. 
IloJiyMeHHbie MepHbie mnxTOBbie 3arp- 

TOBKH OAHHaKOBOrO XHMHHeCKOrO COCTa- 

sa nepenjiaBAHioT a onbiTHOH saKyyMHoft 
njiaBHJibHo-3ajiHBOHHofi ycTaHOBKe THna 
yniT03, ocHameHHOH AononHHTejibHO hh- 

AyKUHOHHblM yCTpOHCTBOM 6eCTHreJlbHOft 

njiaBKH , IlpH stom ocHOBHyio Maccy Me- 
Tajrna, pacxoAyeMoro Ha noJiy^eHHe jih- 
50 Toro 6noKa, nnaBHT b HHAyKUHOHHofi th- 
renbHoft ne^H eMKocTbw 15 Kr. Ilocne 
AOBeAeHHH TeMnepaTypw CTajiH b THrejie 
AO 1888 K (TeMnepaTypa 3ajiHBKH no 
cepHHHOH TexHonorHH) pacnjiaB 3aJiHBa- 
55 hjt c MaccoBoft CKopocTbio 8000 r/c B 
4>opMy c jihthhkoboh cHCTeMoft, ocHameH- 
h oh meneBbiM (fcHJibTpoM KOJibi;eBoro TH- 
na C OTBepCTHHMH DIHpHHOH 1,5 MM,<J>Op- 
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' oxjiax/teHHe H a Bosayxe, o6pa6oT K a xo- 
JiOflOM.npH -60°C, omycK npn 873 K. 

Pe3yjibTaTw HCCJieAOBaHHH cboActb ' 
otjihbok H3 craJiH BHJ1-1 npHBe^eHbi b 
Ta6jiHue. 

CpaBHeHHe nony^eHHbix peayjibTaTOB 
noKaawBaeT, mto npHMeHenne HOBoro 
cnoco6a HsroTOBJieHHa otjihbok o6ecne- 
HHsaeT HaMejibTCHHe 3 ep H a, noBbmieHHe 

nilOTHOCTH H MeXaHHMeCKHX CSOftCTB Me- 

Tanna b otjthbk3x . 

KpoMe Toro, bboa MeTajuiHuecKHx 
Ao6aBOK b pacnnas b BHAe xHAKo-TBep- 
Aoft cycneH3HH nosBOJineT CHATb nepe- 



to 



Ma Ha ocHOBe sjiexTpoKopyHAa HMeeT 
TeMnepaTypy 1373 K., 

OAHOBpeMeHHo c anaBKOH niHXTbi b 
THrentHOH new npoBOAHT npeaBapirrejib- 
hmh HarpeB hihxtoboh 3aroTOBKH b ycT- 
poficTBe 6ecTHre/ibHOH onaBKH npH npo- 

BOflHMOft MOmHOCTH 10-15 kBt. 3a 1,5 MHH 

AO cjiHBa MeTanna ks THrejin b $opMy 
BKJUOMawT 4>opMHpoBaHHbifl pa3orpeB 3a- 

TOTOBKH npH MaKCHMaJIbHOH MOHHOCTH 

Ha HHAyKTope .80 kBt. J\nn o6ecneMeHHH 
CHHxpoHHoro 3anoJiHeHHH 4>opMu MeTaji- 
jiom THrejibHoro h CecTHrejibHoro nepe- 
nJiaBOB cjihb MeTaJina H3 THreJin HatiHHa- 

« node Harpe B a HH*He H topuoboh *ac-f 5 mSZT™ 3 ™ n ° 3B0JT * eT nepe- 
th hihxtoboh saroTOBKH b ycTpoficTBe ? * - TeMM P«yPoft ^iHKBHAyca y*e 

1678 K, KOTopaH Ha 3 S rpaA. Le ™„lol CmHm RPHrapa 

neparypbi conHAyca. MaccoBan- CKopocrb flDHMeHP HM p 

oruiaBneHHA h crexaHHa ctpyH Secra- 2 Q 6 1 jr cnoco6a noasoJiaeT b 

rejibHoro nepenjiaea cocTaanaeT 200- u P33 KMeHbUJHTb pasnep jiHtoro aep- 

230 r/c. Tenneparypa pacmxaaa b crpye BaHH^ B CTaLV»° U r^ b BhlC0K ™*™*°- 
eecTHrejiBHoronepeanaaa 1738-1728 K IT^Totl * 3 " 8% H ™* c ™H°"b 

T.e. b npeAeiiax 10 rpa fl . HHxe Tewnepary- ™ - - CMeT yBejlmQ ™» fuiothoc- 

pM JiHKBHAyca i paBHofi 1738 K. KojiHHecTBo25 
TBepAOH .$a3fe! b pacnnaBe cocTaBJineT 
20-25% (no AHarpaMMe coctohhhh) . 06- 
man Macca JiHTeftHoro Snoxa, coctoh- 
mero H3 Tpex BepTHxajibHo pacnojioaceH- 



th MeTajma, 
0 o p m y ji a H3o6pe T e 



H H H 



1. CflOCOS H3rOTOBJieHKfl otjihbok, 

BXJiwtiaromHH sajiHBxy b JiHTefiHyw *o P My, 



Hbix iuiht 100x30x150 mm h jihthhko*oh 30 ™T 3ajiHBxy b iiHrefiHyw cfropMy, 

CHcreMb,, 14,5 K r, ™™hxo*oh 30 npeHMymecraeHHo KepaMHMec K y Wf ^ko- 

to cnJTaBa c OAKOBpeMeHHMM BBeAeHHeM 
b ero CTpyw HarpeTbix MerajinHvecKHx 

A06aBOK 9 OTJIHHaiOmHflc 



fliW CpaBHeHHH 3aJIHBaWT (J)OpMbi c 

BBeAeHHeM AoSaBKH b' BHAe MexaHHuecKH 
o6pa6o.TaHHoro h HarpeToro ao 1573 K 
npyTKa p 18 mm b ropjiosHHy JiHTefiHOH. 
bopohkh 0 40 mm. Otjihbkh HCCJieAyWT 
Ha npo^HocTb MeTajuia (MeTOAOM thapo- 
CTaTH^ecKoro 83BemHBaHHH) , onpeAejifl- rejl 
»T pasMepw jiHToro (nepsHUHoro) 3ep H a 40 kh. 
h MexaHHMecKHe CBOHcria ( H a BbipesaH- 

HbK H3 OTJIHBOK 06pa3Uax) . 

3aroTOBKH oepasuoB pjzx MexaHHMec- 
khx HcnbrraHHft TepMooSpaGaTbiBaioT no 



_ a 

TeM, ^TO, C UeJIBK) H3MeJIbHeHHH JiHToro 

35 3epHa, noBbnneHHH njioTHocTH h MexaHH- 

^CKHX CBOHCTB MeTaJlJia OTJIHBOK B K3- 

HecTBe MeTajuiHwecKoft AoSaBKH HcnoJiB- 
3ywT jKHAKOTBepAyw cycneH3HH) 6e3TH- 
rejibHoro nepeanaBa iuhxtoboh aaroToe- 



2. Cnoco6 no n. 1 , o t ji h n a w - 

m H ft C H TeM, MTO B Ka^eCTBe IDHX- 

toboh saroTOBKH HcnoJibsywT rpaHyjiH- 

pOBaHHhZH MaTepHaJI C MeJIKOSepHHCTOH 



TeXHOJIorHH 3aJIHBKH 


r — — — — — 

IlnOTHOCTb 

MeTaJiha, 


.CpeAHHft 
<^ JIHTblX 




MexaHmiecKHe cbohctb3 




t/cm 3 


sepeH, 

MM 


<5. Mlla • 


o WfM na 


8 ,% 




KC 

m*/* 


H3 THrejibHOH nevH 
c Ao6aBKoft cyc- 


7,848 


0,2-0,8 


1160 


950 


20,0 


57,6 


1,26 


nensHH 6ecTH- 
rejibHoro nepe- 


7,855 


0,3-0,9 


1165 


1010 


20,0 


59,2 


1,50 


njiasa 


7,850 


0,2-1,0 


1112 


947 


23,2 


60,0 


1,06 




7,850 


0,3-1,5 ' 


1125 


975 


24,0 


56,5 


0,95 
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nponoJSKeHHe Ta6jiHuu 



TexHonorRfl 33/ihbkh 


ITjIOTHOCTb 

MeTanjia, 
t/cm 5 


—————— —i 

.CpeAHHft 
<f JIHTMX 

aepen, 

MM 


MexaHHTiecKKe CBofiCTBa 


6. Una 


HI) 


S ,z 




KC 






7,846 


0,3-1,5 


1148 


1020 


22 8 


fin n 


1 O C 

1 ,05 




. 7,857 


0,1-0,7 


1135 


905 


26,4 


Sfl fi 


1,31 




7,853 


0,2-0,9 


1137 


960 


23,0 


63,0 


1,40 


. Cpeakfee 


7,851 


0,23-1,04 


.1139 


971 


22,8 


59,3 


1,22 


Ha THrejibHofi'rieiH 
c DBeaeHHeM 


7,825 


3,5-7,0 


1095 


930 


18,2 


52,5. 


0,93 


npyTKa b pac- 
imaB (npoTOTHit) 


7,846 


1,5-5,0 


1120 


965 


19,0 


51,0 


1,02 




7,820 


2,5-6,5 


1105 


894 


17,5 


53,0 


0,85 




7,836 


0,5-4,0 


1080 


885 


16,4 


52,0 


1,05 




7,841 


1,0-5,5 


1140 


1010 


20,5 


56,0 


1,10 




7,817 


4,0-8,5 


1075 


854 


14,6 . 


47,0 


0,75 




7,820 


3,5-7,5 


1097 


910 


14,5 


50,0 


.0,90 


CpeflHee 


7,829 


2,3-6,4. 


1102 


921 


17,1 


5.1,6 


0,94 



PeAaKTop 3.CjiHraH 



CocTaBKTejib B.AHjjpeeB 

Texpefl M.XoAaHHM KoppeKTOp E.PomKO 



3aica3 1482/8 Tnpa* 741 TIoAnHCHoe 

BHHHIIH TpcyAapcTBeHHoro komhtct3 CCCP 

no AeJiaM H3o6pefeHHH h oTKpwTHtf 
113035, MocKBa, )K-35, PaymcKan Ha6., a. 4/5 
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